A 27-year-old Japanese man with no past history of liver disease was admitted to our hospital due to liver abnormalities. The patient was diagnosed with druginduced hepatitis, as the three episodes of hepatitis occurred just after repeated use of hair dye. After cessation of the hair dye use, abnormal liver function tests improved to within the normal range. Although hair dyes contain various hepatotoxic compounds, hair dye is not known to cause drug-induced hepatitis. Thus, in cases of liver abnormality of unknown origin, the history of hair dye use should be investigated.
Introduction
While various drugs can cause hepatotoxicity, identification of the causative drug can sometimes be difficult (1, 2) . Recently, Chinese herbal medicines and dietary supplements have been found to contain hepatotoxic agents (3-6). However, to date, there have been no reported cases of druginduced hepatitis due to hair dye. In this report, we describe a patient with drug-induced hepatitis due to repeated hair dye use.
Case Report
A previously healthy 27-year-old Japanese male was admitted to a local hospital due to general fatigue in June 2001.
Laboratory data on admission showed liver abnormalities. White blood cell count was 4,700/mm3, aspartate aminotransferase (AST) was 951 IU//, while alanine aminotransferase (ALT) was 307 IU//. Laparoscopic findings in September 2001 showed slight hypertrophy of the liver, with the edge of the hypertrophic lobe appearing dull, but with no evidence of patches or depressions on the surface. The first liver biopsy by laparoscopy revealed variably sized nuclei, condensation of the reticulin fibers, and mild inflammation of the portal tract, but no evidence of interface hepatitis or fibrotic expansion. We diagnosed the patient as having acute hepatitis in the convalescence stage ( Fig. 1 Lymphocyte stimulation tests with and without a test drug were performed, with the data expressed as a stimulation index (SI) of cpm of cultures containing the drug to cpm of cultures without the drug. A SI of 180% was considered to represent a positive response. Hair dye gave a positive response with a SI of 187%. On the basis of these results, the patient was diagnosed as having drug-induced hepatitis due to hair dye use. Cessation of hair dye use led to improvement ofthe liver abnormalities, and the patient has now had normal liver tests for 5 months (Fig. 2) .
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Discussion
Hair dye is a commonly used cosmetic treatment and is well recognized to cause contact dermatitis (7, 8). While rhabdomyolysis (9) and anaphylactic shock (10) have been reported as rare adverse reactions, hair dye has been overlooked as a cause of liver abnormalities, with no reported cases until the present report. The patient had used hair dye These compounds can be absorbed into the body through a wound or damaged skin, or via the airways by spray aspiration during dyeing. As the patient appeared not to have broken skin when he used the hair dye, it is probable that the agents were absorbed by aspiration.
Hair dye is an uncommon cause of hepatotoxicity.
Although a re-challenge test was not considered dangerous due to the high risk of fulminant hepatic failure and shock, an accidental re-challenge test was in effect performed due to the patient's unawareness of the positive hepatotoxicity test. Along with the lymphocyte stimulation test performed using the hair dye, this result supported the diagnosis of druginduced hepatitis.
This chronological course and laboratory tests predicted that the mechanism of hepatotoxicity was an allergic reaction.
The clinical diagnosis of drug-induced hepatitis commonly uses two scales:
Criteria of the Council for International Organizations of Medical Sciences (CIOMS) (13-15) and a scale reported by Maria and Victorino (16). These criteria were applicable to the present case, with the CIOMS criteria classifying our case as "likely" and the Maria and Victorino criteria as "possible" with a score of 12. Both sets of criteria made a point of chronological change. As the latter criteria requires a previous report of the causative drug in the literature, our patient received a relatively light score as the present paper represents the first case report of hair dye as a hepatotoxin (17, 18).
In conclusion, the present patient showed that hair dye could act as the causative agent in drug-induced hepatitis. Early identification of the hepatotoxic agent is such cases is important as removing exposure to the causative drug can lead to a rapid recovery. In cases where the cause of the liver abnormality is unknown, hair dye should be recognized as a possible source of hepatotoxin to avert diagnostic errors. 
